Propofol inhibits inflammatory cytokine-mediated glutamate uptake dysfunction to alleviate learning/memory impairment in depressed rats undergoing electroconvulsive shock.
Electroconvulsive therapy (ECT) is an effective treatment for major depression, but can result in memory impairment. Several studies have shown that anesthetic propofol can alleviate the impairment of memory induced by ECT. However, the underlying molecular mechanisms remain unclear. We aimed to investigate the effects of propofol and electroconvulsive shock (ECS, analog of ECT in animals) on hippocampal inflammatory cytokines and glutamate uptake in depressed rats. The chronic unpredictable mild stress (CUMS) procedure was adopted to establish a model of depression. Sixty adult Sprague-Dawley rats were randomly divided into 5 groups with the following assignments (n=12 for each group): group C: control group without treatment; group D: CUMS+sham ECS; group DE: CUMS+ECS; group DP: CUMS+propofol (80 mg/kg, i.p.); group DPE: CUMS+propofol (80 mg/kg, i.p.)+ECS. Sucrose preference test and Morris water maze were used to assess behavioral changes. Hippocampal glutamate levels were measured with high performance liquid chromatography and the expression levels of IL-1β, TNF-α, GLAST and GLT-1 was quantificational analyzed by real time PCR or Western Blotting. The results demonstrated that ECS increased the levels of IL-1β and TNF-α, down-regulated the expression of GLT-1, GLAST expression remains stable, heightened the concentration of glutamate in the hippocampus and aggravated learning and memory impairment of depressed rats. Propofol suppressed IL-1β and TNF-α production, up-regulated the expression of GLT-1, decreased the concentration of glutamate in the hippocampus and attenuated the impairment of learning and memory induced by ECS. Propofol alleviate the learning and memory impairment induced by ECS could be partly attributed to its anti-inflammatory effects. This article is part of a Special Issue entitled Brain and Memory.